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Effects of two-way wave-current interaction on the surfzone-inner shelf circulations are investigated by exploiting the
ROMS-WEC model (Uchiyama et al., 2010) coupled tightly with a spectrum-peak wave model to account for both
wave effects on currents (WEC) and current effects on waves (CEW). Eddy activity around the outer edge of the
surfzone is enhanced when CEW is considered. The key mechanism to induce the surfzone-inner shelf dynamical

interaction and enhancement of offshore eddy activity is considered to be CEW that weakens the offshore component

of the littoral currents. In turn, offshore eddy activity is attenuated by WEC, demonstrating that wave-current

interaction plays an essential role not only in the sufzone but also in the shelf region.
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Figure 1 The idealized topography used in the present study.
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Table1 ocean model configuration

domain size L.(cross-shore) = L, (alongshore) = 40,960 m
number of grid cells 512X 512 X 24 vertical layers (o-coodinate)
lateral resolution Ax=Ay=80m

=0, 1,=02sin(tn/2.5 )
surface wind stress o ( ) (P

t : time (day)

temperature initial condition T(z)=14.1+4tanh (0.105z+2)

salinity initial condition S(@)=337-02tanh (0.1z+2)

Table2 incident wave conditions at the offshore boundary

case # description H,,,; (m) 1,05 0,()
1 baseline case (rip currents) 2.0 7.0 0
2 weak rip currents 1.0 7.0 0
3 longshore currents 2.0 7.0 10

Table3 wave-current coupling patterns

coupling pattern name WEC CEW
WEC-only yes no
WEC+CEW yes yes
No-WEC no no
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Figure2 Snapshots of normalized relative vorticity on 31" model day at surface, { / f, where f: Coriolis parameter and { : relative vorticity, for (a) — (c):
(a) and (d): WEC-only, (b) and (¢): WECH+CEW, (c) and (f): No-WEC.

the entire model domain and (d) — (f): brow-up near the shoreline.

The baseline incident wave condition (case 1) is imposed.
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Figure 3 Time series of the square root of the area-integrated surface
normalized relative vorticity squared (enstrophy, y). To
exclude the surf-zone effects, the area integral is taken for x >
10 km.
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Figure 4 Cross-shore profile of the alongshore-averaged instantaneous
enstrophy y on the model day 31 while the difference of
enstrophy for the WEC-only case from that for the WEC +
CEW case is depicted.
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